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Poftfaipt. 

JUft ufm the ekfe «f the adm/ud Letter ^ I received frm Mr, 
GiCcoiXieijfHtrs fif Miy the fourth i pfherem j/Msrepleafed 
fe favour US ivithdff ex4& aeccmt of the famous Exferimtnt of 
the cohuredS^QaxxmjAtely exhibited before the^oy^\ Society. 
I was much rejvjeedto fee the triaU.of thai lUuftriem Cemfanyt 
agree [o exaSlj with eurt kere^ though in fomeaohat.eurs difagret 
from ft^r.Newton, asjou voill underjlanlby the inclofed impar- 
tial account from^ 

Sir, ate 

Mr, Newton'x Anfwer to the precedent "Letter, ftnt te the 

PuhUfber. 
Siry 

THe thisgs oppofed by Mx.Line being apoo Trials found 
true and granted roe; I begin with cbe new queftion 
about the proportion of the length, of the Iroage to its breadth. 
This I call a «wo#«; for, though Mr.Z4Aw in his laft Letter 
fpake againft fo great a length as I affign , yet, as it fecms to 
me, it was not to grant any tranfvetfe length fljorter than that 
affignedbyme, (for in bis firft Letter he abfolutely denied 
that there wauld \x aiyr fuch length ;) but to lay the greater 
tii)pha,fis upon his diCoourfewhilft in defence of common Op- 
tiquea he was difputing In generaj againft a tranfvwfe Image: 
A od therefore is my Aofver T did not prefcribe the ;aft quan- 
tity of the refraaing Angje with which I would have the 
Experiment cepeaeed ; which would have been a neceffary 

circumftanc^ , had the difpute been about the 
VS TwnfiNT ^^ praporfion of the length to the breadth. 
iW<»5cw-torl T^^ ^ added.* this l*ot>e, that the bigger the 

angle of uhe Prifoi is , the greater will be the 
kngth in proportion to the breadth j not imagining but that 
when he had found itwny Prifm the length of the Image tranf- 
verfe to the «xli he would eafily thence conclude, that a Prifoi 
witba greater angle would make the Image longer , and con 
(cqwntly that by ufing an angle great enough hf might bring it 
to equal or exceed the length afligned by me; as indeed he 
might: for by taking gn Angle of 70 or 75 degrees, or alittle 

greater. 
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greater, he migfit have made the length not only five, but fix or 
eight times the breadth and metre. No wonder therefore, that 
Mr.Lw^^iT found the Ini^efljorter than I did, feeing he tried 
the Experiment with a lefs Angle. 

The Angle indeed which I ufed was but about 63 degrees 
1 2 minutes, and his is fet down 60 degrees j the difference of 
which from raine,beJDg but 3 degrees 1 2 minutes, is too Jittle to 
reconcile us, but yet it will bring us confiderabiy nearer to- 
gether. And if his Angle was not exaftly meafured , but the 
round number of 60 degrees fet down byguefs or by a lefs 
accurate meafurc (as I fiifpeft by the conjeftural meafureof 
the refraftion of his Prifin by the ratu of the figns 2 to 3, fet 
down at the fame time, in ft ead of an Experimental one,) then 
might it be two or three degrees lefs than 60, if not ftiil Ufs ? 
andallthis,if itffjouldbe fo^ would take away the greateO: 
part: of the difference between us. 

But however it be, I am well a(rured,my own obfervatiora 
was exaft enough. For I have repeated it divers times (Ince 
the receipt of Mr»X«f/sv'» Letter, and thatwitliout any con- 
fiderable difference of my Obfervations either from one ano- 
ther, or from what J wrote before. ■ And that it might appear 
experimentally, how the increafe of the Angle incrcafcs the 
length of the Image, andalfothat no body who has a mind to 
try the Experiment cxafily, might be troubled to procure a 
Prifin which has an angle juft of the bignefs afllgned by me; f 
trjedtheExpcriment with divers Angles, and have fet down 
my Trials in the following Table; where the firft column ex- 
prcfles the fix Angles of two Prifms which I afed, which 
were meafured as exaflly as 1 could by applyingthemto the 
angle of a^Seftor; and the fecond column expreffes in inches 
the. length of the Image made by each of thofe Angles; its 
breadth being two inches, its diflance from the Prifin 18 feet 
and four inches, and the breadth of the hole in the Window- 
ihut^of aninch. 

the jingle i of \1he Lengths of 

degy. min, j the Image. 

C56 1©} 7| 

tkfirfiJPrffm^So 24, 9| 

/63 261 io| 
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the Angles of 
degr. mn. 



the feeottd Frlfm, 



^54 
C63 



J2 
48 



the Lengths of 
the Image. 

1\ 
104 



You may perceive, that the length of the Images in refpeft 
of theangles that made them , are fomething greater in chcfe- 
cond prifm than in the firft ; but that was becaufe the glafs, of 
which the fecond Prifm was made, hitd the greater refraftive 
power. 

The days in which I made thefe Trials were pretty clear, 
but not fo clear as I dcfired, and therefore afterwards meeting 
with a day as clear as I defired , I repeated the Experiment 
with the fecond Prifm, and found the lengths of the Image 
made by its feveral angles to be about \ of an inch greater than 
before, the meafures being thofe fet down in this Table. 



the Angles of 

degr. mift. 

C54 o 

the fecond Frifm^ 62 12 

C63 48 



the Lengthsi>f 
the Image, 

n 



I r 



The reafon of this difference I apprehend was, that in the 
deareft days the light of the white skies, which dilutes and 
renders invifible the fainteft Colours at the ends of the Image, is 
a little diminiflied in a clear day, and fo gives leave to the Co- 
lours to appear to a greater length ; the Suns light at the fame 
time becoming brisker, andfo ftrengthning the Colours and 
making the faint ones at the two ends more confpicuous. For 
I have obferved, tha« in days fomething cloudy , whilft the 
Prifm has flood unmoved at the window,the Image would grow 
a little longer or a little fhorter, accordingly as the Sun was 
more or lefs obfcured by thin Clouds which pafTed over it ; 
the Image being fliortefl when the Cloud was brightefl and the 
Suns light faioteft. Whence it is eafie to apprehend, that, if 
the light of the Clouds could be quitetaken away, fo that the 

Sun 
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Sun might appear furrounded with darknefs, or if the Suns 
light were much ftronger than it is , the colours would flill 
appear ro a greater length. 

Inall thefe Obfervations the breadth of the Image was jure 
two inches. But obferving, that the fides of the two Prifms, I 
ufed.were not exadly p!ain, but a little convex, (the convexity 
being about fo much as that of a double Convex-glafs of a 
fixteen or eighteen foot iV/^y^o^tf) I took a third Prifm, whofe 
fides were as much concave as thofe of the other were convex i 
and this made the breadth of the Image to be two inches and a 
third pare of an inch ; the angles of this Prifm, and the 
lengths of the Image made by each of thofe Angles beingthofe 
expf eft in this Table. 

the Angles of the Frifm. i The Lengths of the 
degr. Image in inches. 

S8 1 8-' 

59il 9 

62^1 loi 

lo this cafe you fee, the concave 'figure of the fides of the 
Prifm by making the rays diverge a little, caufes the breadth of 
the Image to be greater in proportion to its length than ic 
would be otherwil^. And this I thought fit to give you no- 
tice o^, that Mv.Lueas may examine,whether his Prifin have not 
this fault. U a Prifm may be had with fides exactly plain , it 
may do well to try the Experiment with that; but its better, 
if the fides be about fomuch convex as thofe of anne are , be- 
caufe the Image will thereby become much better defined. 
For this convexity of the fides does the fame cfFeG', as if you 
Should ufea Prifm With fides exaflly plain, and between it 
and the hole in the Window- fliut, place an ObjeS'glafs of an 
T 8 foor Tekfcope, to make the round Image of the Sun appear 
diftindly defined on the wall when the Prifm is taken away, 
and confequently the longlmage made by the Prifm to be much 
morediftinftly defined (efpecially at its freight fides) than it 
wou'd be otherwife. 

One thing more I Ihall add : That the utmofl length of the 
Image from the fainceft Red at one eod to the fainteft Blew at 

the 
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the otter, tmjfl: be mesfured. For in my firfl Letter about Co- 
lours, where 1 fet down the length to be five times the breadth, 
I called that length the utnioft length of the image 5 and I 
nieafured the utmoft length, becaufe I account all that length 
to be caufed by the immediate light of the Sun, feeing the Co- 
lours (as InotedaboveJ become vifible to the grcateft length 
Jn the cleareft days, that is, when the light of the Sun tranf- 
cends moft the light of the Clouds. Sometimes there will 
happen to flioot out from both ends of the Image a glaring 
light a good way beyond tbcfe colours , but' this is not to be 
regarded, as not appertaining to the Image. If the meafures 
be taken righr, the whol6 length will cKcced the length of the 
ftreight fides by about the breadth of the Image. 

By thcfe things iJst down thus circumflancially, I prefume 
Mr. JL«f^ will be enabled to accord his tryals of the Experi- 
ment with mine ; fonearly, at leaft, that there Ihall not remain 
any very confiiderablc difference between us. For, if fonie lit- 
tle difference fliould ftill remain , that need not trouble us any 
further, feeing there may be many various circumftances which 
may conduce to it 5 fuchas arc not only the different 6gures 
of prifms, but alfo the different refra (Si ve power of Glaffes, 
the different diameters of the Sun at divers times of the year, 
and the little errors that may happen in meafuring lines and an- 
gles, or in placing the prifm at the window 5 though, for my 
part, I took care to do thefe things as exaftly as I could. How- 
ever Mr. Lueoivaay make furc to find the Image as long or lon- 
ger than I have it: down , if he take a prifm whofe fides are not 
hollow ground, but plain, or (which is better) a very little 
convex, and whofe refraSing angle is as much greater than that 
I ufed, as that he has hitherto rryed it with, is lefs ; that is , 
whofe angle is about d 6 or 67 degrees, or (if he will) a little 
greater. 

Goncerning Mr. Lucais other Experiments , I am much ob- 
liged to him that he would take thefe things fofar into confide- 
ration, and be at (b much pains for examining them; and I 
thank him fo much the more, becaufe he is the firft that has 
fent me an experimental examination of them. By this I may 
prefume he really defires to know what truth there is in thefe 
matters. But yet it will conduce to his more fpe^dy arid full 

fatif. 
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fatlsfaftion if he a little change the method which he has pro- 
pounded, and inftead of a multitude of things try only the Ex- 
fermeatum CaHcis. For it is not number of Experttnents , but 
weight to be regarded ; and where one will do, what need 
many? 

Had I thought more requifire, I could have added more : 
For before I wrote my firft Letter to you about Colours, 1 
had taken much pains in trying Experiments about them, and 
writtcRa Traftateon that fubjeft , wherin [ had fee down at 
large the principal of the Experi(nents I had tried ; amongfi: 
which there happened to be the principal of thofe Experi- 
ments which Mr. Lucai has now fent me. And as for the Expe- 
rimeuts fet down in my firft Letter to you, they were only fuch 
as I thought convenient to feleft out of that Tra^ate. 

But fuppofe thofe had been my whole ftore, yet Mr. Lucas 
fhould not have grounded his difcourfc upona fjppofition of 
my want of Experiments, till he had examined thofe few. For 
if any of thofe be demonftrative,they will need no afliftants,nor 
leave room for further difputing about what they demonftrate. 

The main thing he goes about to examine is, the different re- 
frMgMitjof Light, And this I demonftrated by the Expe-- 
rimentum Cruets. Now if this demonftration be good , there 
needs no further examination of the thing; if not good, the 
fault of it is to be fhewn : for the only way to examine 
a demonftrated propofition is, to examine the demon- 
ftration. Let that Experiment therefore be examined in 
the firft place, and that which it proves be acknowledged, and 
then if Mr-Lucas want my afllftance to unfold the difficulties 
which he fancies to be in the Experiments he has propounded, 
hefliall freely have it; for then I fuppofe a few words may 
make them plain to him: whereas, ftou Id I be drawn from de- 
monftrative Experiment to begin with thofe, it might create us 
both the trouble of a long difpute, and by the multitude of 
words, cloud rather than clear up the truth. For if it has al- 
ready coft us fo much trouble to agree upon the matter of faft 
in the firft and plainefl Experiment, and yet we are not fully 
agreed ; what an endlefs trouble might it create us, if we fliotjld 
give ourfelvesup to dUpmfiaupon every Argument that occur?, 
and what wculd b«jomeof Truth in fuch a tedious difpute ? 

Z z z z The 
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The way therefore that I propound , being the fliortcft and 
cleared (not tofay,theonly proper way,) I qutftion not but 
Mt.Lueas will be glad that I have recommended it, feeing he 
profefTes, that it is the knowledge of trittb tbit he feeks after. 
And therefore at prefent I fljalj fay nothing in aDf^er to his 
Experimental difcourfe, but this in general; that it has pro- 
ceeded partly from fome mifunderfiandingof what he writes 
againft, and partly from want of due caution in frying Expe- 
(I iments ; and that amongft his Exj^eriments there is one, which 
when duly tried, is, next to the hxperimeKtum Crucis, the moft 
confpicuous Experiment, 1 know, for J^roving the different re- 
•rangibility of Light, which he brings it to prove againft. 

By the FcJI-fcript of Mr, Lucas's Letter, one not acquainted 
with what haspafled, might think, that he quotes the Obferva- 
jion of the K-ScfifZ/againft me j whereas the relation of their 
Obfervation, which you fcnt to JL/V^f, contained nothing at all 
about the ;ufl; proportion of the Length of the Image to its 
Breath according to the angle of tl/C Prifmjnor any thing more 
(fo far as I can perceive by your laft) than what was pertinent 
?o the things then indifputc,-!//*, that they found them fucceed 
3.S I had affirmed. And therefore fince Mr. L»f4if has f^und the 
fime fiiccefs, I fuppofe, that when he exprefied , that he much 
rejoycedtofeethe TrUls cf the R. Society agree fo exuHlj with 
-r^s^ he meant only fo far as his agreed with mine. 

And becaufe f am again upon this firft Experiment, I fliall 
'.icfire, that Mr. Lucas will repeat it with all the exaflnefs and 
caution that may be, regard being had to the information abouc 
k, fet down in this Letter ; and then I defire ro have the length 
iod breadth of the Image with its dijlame from the Prifm , \^t 
v.'own exadly in feet and inches, and parts of an inch, that F 
:i,sv have an opportunity to confider what relation its length 
a-nd breadth have to the Sans diameter; For I know , that Mr. 
-l!*«f<*<Obrcrvation cannot hold where the refrait^ing angle of the 
Prifm is foil 60 degrees, and the day is clear, and the full length 
of theColours is meafured,and the breadth of the Image anfwers 
'^crthe Sun's diameter : And feeing I am well affiired of the truth 
QXsd exadnefs of my own Obfervations, I fliall be unwilling ro 
be diverted by any other Experiments, from having a fair end 
ipade of this an the firfl: place. Sir, I am^t^^e. 

Pofr- 
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Podfcript. 

I Had like to hive forgotten to advife^ that the Experiirentirrn 
Qrac'is,and fuch others at (ball be made for kmxv'mg the nature 
of Colours , be made r*ith Prtfrns rvhich rcfraii fi much, m to 
make the length of the Image five times its breadth , and rather 
more than lefs ; for^ other wife Experiments rviU not fucceed Jo 
fUinly with others tts they have done with me. 

yin Account of ttvo Books : 

L rraCiatm de VENtRlCULO & INtESTlNiS , era pr^- 
mittitur alius de FARriBUS COmiNENIIBUS m ge- 
nere^&in(}eciede Partibus ABDOMINIS; /iuth. Vnnc, 
GlifTonio, M. D. df CoWM^d.Lond.Socio^ ncs mn S',c, !aC- 
ga 1 is Collega. Lond i ni , 1 6 7 6 . /» quarto, 

T He eminently learned Author of this Anatomical Trea- 
tife, having prefuppofcd the general Divifionsof the 
parts of an Human Body, taken in their largeftfenfe, and their 
inadequate conceptions, upan the account of which tbeyar;- 
in divers refpeds called Similar or Organical , proceeds dl- 
reflly in this work to the Inferiour and more Praftical divifions 
of the faid Body. 

And having firft of all divided the Lowermoft Venter into 
its Regions, and defigned the parts contained in each of them » 
he goes on to the divifion of the Cutaneous parts, and confider-, 
the nature, ftru6ure, origin, vitality, and ufes of the CuticuU:. 
znd Cutis vera. Where we cannor. but take notice , ti?at: \.\vt 
Author, as well here, as throughout this wholepiece, Luilds 
much upon the grounds, he had laid in the Book, he publifhed 
four years ago, de Vita Nature , wherein he afcribes much to 
Natural Perception^ which he holds to be an Operation anterior 
to, and more general and more fimple than that of, Senfe 5 and 
in which Perception,accompanied withAppetition and Motion, 
he makes Original Life to coDfift, which, to him, is nothing elfe 
but the Energetical or Operative nature of any Being fubfifting 
by itfelfjoot producible by any external power,motioD,texture, 
figure, organization or proportion of parts, but by thefole 
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